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O (57) Abstract: A device adapted to provide volatile liquid material to an atmosphere comprising a reservoir (1) containing volatile 
O liquid material, a rod-like transfer member (3, 4) extending therefrom and adapted to transfer liquid from the reservoir, and at least 

one diffusion surface (7) adapted to receive the liquid from the transfer member and facilitate its evaporation into the atmosphere, 
Q the diffusion surface extending essentially laterally from the transfer member and comprising at least one non-integral, non-porous 
^ sheet bearing a surface capillarity (9), which sheet has an extent and a capillarity sufficient to allow an appropriate evaporation. The 

device is cheap and easy to construct, versatile and diffuses odour without major changes of the odour over time. 
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VAPOUR DIFFUSING DEVICE 

This invention relates to a device for diJBusing volatile material into an atmosphere. 

Devices for diffusing volatile materials into an atmosphere, for example, fragrances, air 
fresheners, anti-mould and anti-fimgal materials, and insect repellents, are- well known to the 
art. A typical device comprises a container adapted to store liquid volatile material and a 
diffusion member that provides the material to the atmosphere via an evaporation surface. 
This diffusion member receives the liquid for evaporation via a liquid conveying member, 
typically a wick of fibrous material. While having the advantages of cheapness and 
simplicity, the traditional wick has the drawback with some materials, such as fragrances, 
that the material diffused therefrom changes over time because of the earlier diffusion (and 
earlier exhaustion) of more volatile components, as a result of a fractionation of the 
components, similar to what occurs in a chromatographic column. 

A recent alternative construction seeking to overcome this problem has been the use of at 
least one capillary, extending from the Uquid to the atmosphere. This capillary can take the 
form of a rod provided with external grooves of capillary dimensions. While this overcomes 
the fi^ictionation problem, it is more prone to leakage, for example, if the device is knocked 
over. 

It has now been found that it is possible to provide a device that combines flie advantages of 
the two types hereinabove mentioned, while substantially avoiding their disadvantages. The 
invention therefore provides a device adapted to provide volatile liquid material to an 
atmosphere, comprismg a reservoir containing volatile liquid material, a rod-like transfer 
member extending therefrom and adapted to transfer liquid from the reservoir, and at least 
one diffusion surface adapted to receive the liquid from the transfer member and facilitate its 
evaporation into the atmosphere, the diffusion surface extending essentially laterally from 
the transfer member and comprising at least one non-integral, non-porous sheet bearing a 
surface capillarity, which sheet has an extent and a capillarity sufiBcient to allow an 
appropriate evaporation. 
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The invention additionally provides a method of providing an atmosphere with a volatile 
liquid material, comprising the feeding of liquid volatile material to at least one diffusion 
surface from a reservoir by means of a rod-like liquid transfer member, the difiusion surface 
S comprising at least one non-integral, non-porous sheet having a sur&ce capillarity and an 
extent sufficient to allow an appropriate evaporation, and being mounted on the transfer 
member such that it extends essentially laterally tiierefrom. 

The reservoir can be any suitable reservoir, such as a bottle or jar of any suitable size or 
10 material, such as plastics, ceramics, glass and metal. 

The essentially rod-like liquid transfer member serves to transfer the liquid from the 
reservoir to the diffusion surface. It may be any suitable such member. By "rod-like" is 
meant a member that is elongate (length appreciably greater than the largest dimension of its 
15 transverse cross-section). The shape of this cross-section is irrelevant for the purposes of this 
invention. For example, the cross-section may be circular, triangular or square, circular being 
particularly preferred, for simplicity of manufacture and because many reservoirs, such as 
bottles or jars, have circular orifices. However, it may also be oval or rectangular, and it can 
be essentially planar (formed from sheet material), 

20 

The transfer member may be any suitable constituency tiiat allows it to convey liquid from 
the reservoir. For example, it may be a wick of porous material, as is well known to the art. 
Such wicks are made of materials such as cellulose, ceramic, plastics and graphite. It may 
also be an external capillary transfer member of the type described in, for example. United 
25 States Patent No. 4,9 1 3,3 50. It is a surprising feature of this invention that the conventional 
wick performs as well as an extemal capillary transfer member, thus making possible 
considerable cost savings. 



30 



The diffusion surface useful in the present invention is least one non-integral, non-porous 
sheet having a surface capillarity. By "sheet" is meant that the surface is a continuous, non- 
perforated one. It may be planar or it may be curved - one of the advantages of the invention 
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is the variety of shapes that can be used - but diffusion is a surface effect, as there is no 
absorption into the surface, because of the surface being non-porous. By "non-porous'* is 
meant that the material of the sheet is completely lacking in porosity and is tiierefore 
incapable of absorbing liquid that flows thereon. By '^non-integral" is meant that the sheet is 
5 not made in a single piece with the transfer member but is made separately and attached 
thereto. This again allows considerably versatility in ttie selection of shapes and 
configurations. The sheet may be made of any suitable non-porous substance, for example 
plastics, ceramics, glass or metals. 

10 By "surface capillarity" is meant that the sheet comprises an open capillary structure along 
which liquid can travel and which allows evaporation. This can be done by any convenient 
means. In a preferred embodiment, the capillaries can be produced on the sheet itself by 
moulding or machining. The open capillaries may have any suitable cross-section, for 
example, "U"-shaped, "V"-shaped or rectangular, and they may be in any configuration or 

1 5 pattern, practical or ornamental or both. For example, they may extend radially from a 
central point, they maybe in one or more sets of parallel lines, which may intersect each 
other at any suitable angle. All lines may be straight or curved to any desired extent. 

Alternatively, tiie sheet may have no such capillaries but may act as a support for a capillary 
20 material, for example, a porous or fibrous material affixed thereto by any convenient means. 
Any suitable capillary material may be used, but it is preferred not to use an absorbent 
material, as this tends to absorb and hold liquid material. An especially favoured material is 
a fibrous material that itself incorporates surface capillarity. 

25 It is possible to have surface capillarity of any kind on both sides of the sheet, but it is 

generally preferred for reasons of ease of manufacture to have it on only one side, preferably 
on that side ^t will be uppermost in use. 

The mounting of the diffusion surface on the transfer member may be at any point on the 
30 transfer member by any means, although it is preferred that the surface be mounted 

somewhere between the ends of the transfer member, most preferably nearer title reservoir 
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than to the transfer member end remote from the reservoir. This allows for better 
functioning. Preferred embodiments are further described hereinunder. 

It is an important feature of this invention that the at least one dif&ision sur&ce extend 
5 essentially laterally from the transfer member. Provided that there is good liquid transfer 
between transfer member and diffiision surface (further described hereinunder), tiie exact 
configuration of the surface with respect to and nature of the lateral extension from the 
transfer member are not important, although there are arrangements and orientations that 
work better than others. The difiRjsion surface may be of any suitable shape such as flat, 
10 curved (simple or complex curves of any kind) and dished. Many possible configurations of 
diffusion surface are possible, and the skilled person will readily be able to provide many 
variants that lie within the scope of this invention. Examples include: 

(a) a flat surface of any shape, surrounding and extending laterally from the transfer 

1 5 member, the plane of this surface being essentially transverse to the longitudinal axis 

of the transfer member, 

(b) as (a), but with the surface curved to form an arc or "dished" to form a shallow bowl, 
preferably in an upwardly direction with respect to the reservoir; 

(c) at least one planar diffusion surface extending from the transfer member in the form 
20 of a flat vane-like member, the plane of the vane-like member being at any 

convenient angle or orientation to the transfer m^ber; 

(d) as (c), but with the vanes curved in any desired fashion; 

(e) a transfer member with a flat top, across which extends a difl^ision surface, like the 
horizontal stroke of a letter T, the difRision surfece being flat or curved. 

25 

The preferred configurations are (a) and (b). 

Naturally, the diffusion surface must contact tiie transfer member in such a manner that 
liquid transfer from the transfer member to flie difiusion surface is facilitated. This means 
30 that the ends of the smface capillarity must directly and closely contact the surface of the 
transfer member. In the case of a wick, this is easier to achieve than is the case with an 
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external capillary transfer member, as the entire wick is acting as a conduit for the liquid. In 
the case of an external capillary transfer member, there may need to be alignment of the 
various capillary systems. Alternatively, there may be placed between an external capillary 
transfer member and a diffusion surface a layer of absorptive material, which can facilitate 
5 transfer of liquid from transfer member to diffiision surface. This works effectively, but it 
can add complexity and cost. 

When the non-porous sheet itself comprises capillarity, optimal liquid transfer may be 
achieved by ensuring that the ends of this surface capillarity contacting the transfer member 
10 should be substantially perpendicular thereto. A reasonable variation out of Ihe perpendicular 
may be tolerated, but there will come a point when transfer will be impaired. Discovery of a 
suitable angle is well within the skill of the art. 

When the non-porous sheet is merely the support for a surface capillary material mounted 
15 thereon, the angle is not quite so important, but nevertheless it is well understood that narrow 
angles resulting in bowl- or cone-like shapes will impair evaporation, and therefore 
relatively open-faced (i.e., angles close to right-angles subtended at the transfer member) are 
also preferred in this case. 

20 There are several preferred structures that assist not only the liquid transfer but which also 
assist in easy assembly. One particularly preferred embodiment involves the use of a transfer 
member of substantially circular cross-section, in which at least a part of the length thereof is 
sli^tly frusto-conical, that is, it tapers as it moves away from flie reservoir. This ensures that 
a diffusion surface with an aperture of diameter intermediate between the largest and 

25 smallest diameters of the wick cannot slide too &r downwards, and good contact is ensured. 
In such a case, it is preferred that the sides of the aperture in the diffusion surface are angled 
to match the angle of the frusto-conical section. This ensures particularly good fit and liquid 
transfer. 

30 In a further embodiment, the transfer member has provided on its surface an aimular groove 
and the diffusion surface is provided with a circular aperture of similar diameter, configured 
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SO that the difiiision surfEice can be snap-fitted into Ae groove, in the manner of a circlip. A 
particularly preferred embodiment is a combination of the groove and the fiiisto-conical 
shape. Alternatively, the transfer memb^ may be provided with a slot, into which fits an 
identically-dimensioned tab provided on a diffusion surface. These are only some of the 
5 possible ways of attaching the diffusion member; other ways will be clear to the skilled 
person. 

The devices of the present invention have numerous advantages over devices already known 
to the art. They are easily and cheaply made from common materials. They are readily 
10 assembled from their components. They are readily refillable. In the case of firagrances, they 
reduce considerably the tendency for the fragrance to change over time. Most surprisingly, 
this last-named advantage is achieved even when the transfer member is a wick, previously 
known for odour changes with time. 

15 A further considerable advantage is the versatility conferred in regulating the amount of 
evaporation. By altering the variables of the area and shape of the diffusion surface and the 
nature and concentration of the surface capillarity, a wide range of different evaporation 
rates can be achieved. Thus, a device can be supplied with a variety of easily-removable 
diffusion surfaces to suit particular circumstances, such as room size and concentration 

20 desired. 

The invention is further described with reference to the drawings. These depict preferred 
embodmients and are not meant to limit the invention in any way. 

25 Figure 1 is a perspective view of a preferred embodiment. 

Figure 2 depicts a longitudinal cross-section of a transfer member at the point where it 
contacts a diffusion surface. 

30 Figure 3 depicts an arrangement wherein surface capillarity is conferred by a porous material 
affixed to a non-porous surface. 
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Figure 4 depicts a variety of possible surface capillarity arrangements. 

Figures 2-4 are schematic and are not to scale, certain dimensions being exaggerated for the 
5 purposes of clarity. 

Jsi Figure 1, a reservoir 1 (a bottle or jar) has a neck 2 into which is fitted a rod-like porous 
wick 3, this being a tight fit into the neck by means of a tightly-fitting elastotaeric plug 4 that 
surrounds the wick. The wick is circular in cross-section and that part of the wick protruding 
fix)m the reservoir is slightly conical as shown at Figure 2, having a narrower end 5 remote 

10 from the reservoir and a broader end 6 closer to the reservoir. This permits the easy 

mounting on the wick of a diffusion surface 7, which has an aperture 8 of diameter greater 
than that of end 5 but greater than that of end 6. The aperture 8 is shaped so that it closely 
matches the frusto-conical surface of the wick, ensuring good contact and liquid transfer. 
The diffusion surface is a curved sheet of non-porous plastic that bears on its surface a series 

15 of open capillaries 9. 

In Figure 3, a frusto-conical wick 3 bears a non-porous diffusion surface 10. To this is 
affixed a capillarity-providing material 11. This material covers that surface of the diffusion 
surface facing downwards in normal operation and extends into the aperture 8 of the 
20 diffusion surface, such that it contacts the wick and is able to absorb and transfer liquid for 
evaporation. The weig^it of the diffusion surface acting downwards helps secure the surface 
and establish a good liquid transfer contact. 



25 



In Figure 4, there can be seen a variety of surface capillarities. These are presented by way 
of example only and they are not limiting of the many practical and omamental possibilities. 
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Claims: 

1, A device adapted to provide volatile liquid material to an atmosphere, comprising a 
reservoir containing volatile liquid material, a rod-like transfer member extending 

5 therefrom and adapted to transfer liquid from the reservoir, and at least one diffusion 

surface adapted to receive the liquid from Ihe transfer member and facilitate its 
evaporation into the atmosphere, the diffusion sur&ce extending essentially laterally 
from the transfer member and comprising at least one non-integral, non-porous sheet 
bearing a surface capillarity, which sheet has an extent and a capillarity sufficient to 
1 0 allow an appropriate evaporation. 

2. A device according to claim 1, in which the rod-like transfer member is a porous 
wick. 

15 3. A device according to claim 1 or claim 2, in which the diffusion member is a solid 
sheet and the capillarity is provided therein by the formation on at least one surface 
thereof of at least one open cjqpillary channel. 

4. A device according to claim 1 or claim 2, in which the diffusion member is a solid 
20 sheet and the capillarity is provided therein by Ihe affixing thereto of a capillary 

material. 

5. A device according to any one of claims 1-4, in which the diffusion member is 
mounted on the transfer member by means of an aperture in the diffusion member, 

25 the aperture having a shape that allows the placing of the diffusion member on the 

transfer member such that it is in liquid transfer contact therewith. 

6. A device accordmg to claim 5, in which the transfer member is tapered and the 
diffusion member has an aperture of dimensions intermediate between the largest and 

30 smallest cross-section of the transfer member. 
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7. A device according to claim 6, in which the transfer member is frusto-conical and the 
aperture is circular. 

8. A device according to any one of claims 1-7, in which the transfer member bears at a 
S suitable point along its length an annular groove and the aperture is dimensioned so 

as to fit into this groove in liquid transfer contact 

9 A method of providing an atmosphere with a volatile liquid material, comprising the 
feeding of liquid volatile material to at least one dififiision surface firom a reservoir by 
10 means of a rod-like liquid transfer member, the diffusion surface comprising at least 

one non-integral, non-porous sheet having a surface capillarity and an extent 
sufficient to allow an appropriate evaporation, and being mounted on the transfer 
member such that it extends essentially laterally therefirom. 



15 
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date (Rule 44bis .2). 
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Box No. 1 Basis of the opinion 

1 . With regard to the language, this opinion has been established on the basis of the international application in 
the language in which it was field, unless othenwise indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language into the following 
language . which is the language of a translation furnished for the purposes of international search 
(under Rules 12.3 and 23.1(b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed Invention, this opinion has been established on the basis of: 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

□ in written format 

□ in computer readable form 

c. time of fiiing^mishing: 

□ contained in the international application as filed. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority for the purposes of search. 

3. □ In addition, in the case that more than one version or copy of a sequence listing and/br table relating thereto 

has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 
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Box No. H Priority 

1 . la The following document has not been furnished: 

El copy of the earlier application whose priority has been claimed (Rule ASbisA and 66.7(a)). 
' □ translation of the earlier application whose priority has been claimed (Rule 43WS.1 and 66.7(b)). 

Consequently it has not been possible to consider the validity of the priority claim. This opinion has 
nevertheless been established on the assumption that the relevant date is the claimed priority date. 

2. □ This opinion has been established as if no priority had been claimed due to the fact that the priority claim 

has been found invalid (Rules 43Ws.1 and 64.1). Thus for the purposes of this opinion, the international 
filing date Indicated above is considered to be the relevant date. 

3. Additional ot)servations, if necessary: 



Box No. V Reasoned statement under Rule 43i>/s.1 (a)(i) with regard to novelty, inventive step or 
industrial applicabilfty; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


6,7,8 




No: 


Claims 


1,2.3,4,5,9 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-9 


Industrial applicability (lA) 


Yes: 


Claims 


1-9 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 



International application No. 
PCT/CH2Q04/0001 02 



D1: WO-A^343 02 
02: US-A-4 913 350 
03: WO-A-98 162 62 

Re Item V. 

1 . The present set of claims does not meet the requirements of Art. 6 POT: 

1.1 The unclear formulation "... non-integral, non-porous sheet bearing a surface 
capillarity, which sheet has ..." in claim 1 (and similarly in claim 9) is interpreted 
with the help of the description to read "... non-porous sheet which is non- 
integrally fonned with the transfer memtier, bears a surface capillarity, and has 

n 

1 .2 Claim 4 and the description, page 3, lines 1 9 to 23 seem to be in contradiction to 
claim 1 , when the expression "surface capillarity" is interpreted according to the 
definition given in the description, page 3, lines 10 to 17. 

1 .3 Same features should be designated by same expressions. It is supposed that the 
expressions "diffusion member" in claims 2 to 6 and "diffusion surface" in claim 1 
designate the same feature. 

1 A The formulation "aperture is dimensioned so as to fit into this groove" in claim 8 is 
unclear. It is interpreted with the help of the description to mean that "the radial 
inner part of the aperture of the diffusion member (diffusion surface) is 
dimensioned so as to snap-fit into the groove", 

2. Document D1 discloses a device adapted to provide volatile liquid material 3 
(reference signs according to D1) to the atmosphere, comprising a reservoir 4 for 
containing volatile liquid material, a rod-like transfer member 5 extending , 
therefrom and adapted to transfer liquid from the reservoir, and at least one 
diffusion member 6 adapted to receive the liquid from the transfer member and 
facilitate its evaporation into the atmosphere, the diffusion member extending 
essentially laterally from the transfer member and comprising at least one non- 
porous sheet (called surface area in D1 , page 8, lines 1 8 to 20) which is non- 
integral with the transfer member (implicitly disclosed in D1 , eg claim 2, where the 
two members are said to be preferably integrally formed), bears a surface 
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capillarity (grooves 23), and has an extent and a capillarity sufficient to allow an 
appropriate evaporation. 

Thus, since D1 discloses all the features of claim 1 , the subject-matter of this 
claim does not meet the requirements of Art. 33(1 ),(2) POT. 

3. On account of the same reasons the subject-matter of claim 9 does not meet the 
requirements of Art. 33(1 ),(2) PCT, either. 

4. Considering the disclosure of documents D1 to D3 and the general knowledge of 
the skilled person, in does not appear that the dependent claims contain any 
features which, in combination with the features of any claim to which tliey refer, 
meet the requirements of the PCT in respect of novelty and/or inventive step 
(Article 33(2) and (3) PCT). 
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